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Table 1 Terms, definitions and evaluating methods adopted in present paper.

Term (Abbreviation)

Definition

Evaluating method

Flowering Ratio (f)

Proportion of flowering
completion in a panicle of
both parents on ith day

Presented in 10 times ratio
of flowered portion to total
panicle length

Receptive Rato (i)

Proportion of fertilizable
flowers in a panicle of
seed parent on ith day

Presented in 10 times ratio
of seed number per 1 cm long
of panicle lenght by 1 day
pollination to that of max.

Losing Ratio (Ii)

Proportion of flowers lost
fertility in a panicle of
seed parent on ith day

Estimated by

li=fi-ri

and presented in 10 times
ratio

Pollinating Ratio (pi)

Proportion of flowers
supplying active pollens
in a panicle of pollen
parent on ith day

Estimated by

pi=fi—f i

and presented in 10 times
ratio

Days from beginning
of flowering (i)

Days from beginning of
flowering in a panicle

when the beginning day fixed

Ist.

Number of plants
reached first flowering
on jth day (ni)

Number of plants reached
first flowering on ith day
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Fig. 1 Change of flowering ratio of a panicle
of 390A and Regs. Hegari.

Broken lines indicated the regressions
between i and f;.

f1=2.31 i—1.23 for 390A and f;=233 i
—0.89 for Regs. Hegari were obtained
where r=0.996** and 0.983**, respectively.
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Teble 2 Change of seed setting on malesterile line of 390A fertilized
on different days after the beginning of flowering
Days No. of No. of seed Panicle No. of seeds per 1¢m 10 times ratio
panicle per panicle length long of a panicle Observed  Regression
cm grains/cm
3 2 967 21.7 44.6 5.1 —
4 5 1188 17.2 69.1 7.8 —
5 5 1666 18.9 88.1 10.0 10.0
6 6 1635 21.7 75.3 8.5 9.0
7 6 1580 21.3 74.2 8.4 8.5
8 7 1474 20.5 71.9 8.2 8.0
9 8 1350 21.9 61.6 7.0 7.5
10 7 1475 22.3 66. 1 7.5 7.0
11 3 1207 21.0 57.5 6.5 6.5
12 3 822 19.5 42.2 4.8 5.0
13 5 538 19.6 27.4 3.1 3.9
14 8 452 21.2 21.3 2.4 2.9
15 4 284 16.3 17.4 2.0 1.9
16 8 181 18.8 9.6 1.1 0.8
17 5 79 20.8 3.8 0.4 —
18 4 31 20.3 1.5 0.2 —
19 4 11 19.4 0.6 0.07 —
20 2 8 25.4 0.03 0.003 —

Note; Ten times ratio indicated the ratio of number of seeds per 1 cm long of a panicle by ith

day’s fertilization to that by 5th day.
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Fig. 2 Change of receptive ratio of a panicle

of 390A
Note ; Broken lines indicated the regressions
between { and ry. ry =—0.57 +12.02 from
5th to 11th and r; =—1.05 i +17.60 from
11th to 17th were obtained where r =
—0.933+ and —0.971**, respectively.
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Fig. 3 Change of losing ratio of a panicle of
390A.

Note ; Broken lines indicated the regressions
between /; and;.l; = 0.50 i —2.02 for the
period from 5th to lith day and /,=1.05i
—17.60 for that from lith to 17th day
were obtained where r=0.933% and r=
0.971**, respectively.
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Fig. 4 Daily change of pollinating capacity as
measured by seed setting on malesterile -
line.

Note ; Broken lines indicated the regressions
between Y¢ and t. Y£=9.72 t—31.05 for
the period from 5:30 to 9:30 and Yz =
—13.95 t+187.59 for that from 19:30 to 14:00
were obtained where r =0.961** and r=
—0.856*%*, respectively.
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Fig. 5 Change of Flowering ratio and pollinating
ratio of a panicle of Regs. Hegari.
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Table 3 - Values used to estimate average receptive and losing ratio in 390A  population
Days from Receptive ratio of a panicle Losing ratio of a panicle
flowering

(O] Observed Regression Used Observed Regression Used

1 - 1.1 1 — — 0

2 — 3.4 3 — — 0

3 51 5.7 5 - — 0

4 7.8 8.0 8 — — 0

5 10.0 10.0 10 — — 0

6 8.5 9.0 9 1.5 1.0 1

7 8.4 8.5 8 1.6 1.5 2

8 8.2 8.0 8 1.8 2.0 2

9 7.0 7.5 7 3.0 2.5 3
10 7.5 7.0 7 2.5 3.0 3
11 6.5 6.5 6 3.5 3.5 4
12 4.8 5.0 5 5.2 5.0 5
13 3.1 3.9 4 6.9 6.1 6
14 2.4 2.9 3 7.6 7.1 7
15 2.0 1.9 2 8.0 8.1 8
16 1.1 0.8 0 8.9 9.2 10
17 0.4 - 0 9.6 — 10
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Table 4 Change of average flowering ratio in 52 plants populations of 390A and Regs. Hegari.

. 390A Regs. Hegari
' ni Sni (% fi fi ni Sni (%) ki f
1 2 2 3.8 0.03 0.04 6 6 11.5 0.17 0.12
2 6 8 15.4 0.16 0.23 2 15.4 0.48 0.38
3 8 16 30.8 0.83 0.69 9 17 32.7 1.12 0.98
4 21 37 71.1 - 1.63 1.75 13 30 57.7 2.42 2.04
5 7 44 84.6 3.38 3.42 9 39 75.0 3.95 3.46
6 3 47 90.4 5.29 5.25 8 47 90.4 5.86 5.27
7 2 49 94.2 7.90 7.19 4 51 98.1 7.55 7.10
8 2 51 98.1 9.00 8.63 1 52 100.0 8.73 8.50
9 1 52 100.0 9.44 9.25 9.35 9.40
10 9.69 9,60 9.92 9.85
11 9,96 9.83 10.00 9.98
12 10.00 9.9 10.00 10.00
13 10.00  10.00 10.00 10.00
Notes; i : Days from beginning of flowering in population. ni : Number of plants reached first

flowering. Sni :
Sni to total number of plants.
value of f.
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Fig. 6 Change of observed and estimated values
of flowering ratios in 52 plants populations
of 390A and Regs. Hegari.

Note : Solid lines indicated the observed
(f 1) andbroken ones estimated values. ( f 1),
Between f; and i, log f/(10-f;) =0.396
(i-6.11) for 390A and log f;/(10-f;) =0.416
(i-5.62) for Regs Hegari were obtained where
r=0994** and 0.990%*, respectively.

E

Accumulated number of plants reached first flowering.
fi - Average flowering ratio of population.

(%) :

Percentage of
fi : Estimated
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Fig. 7 Change of receptive- and losing ratio
in 52 plants population of 390A.
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Pollinating Ratio (pi, pi)

Days from beginning of flowering(i) v

Fig. 8 Change of pollinating ratio in 52 plants
population of Regs. Hegari

Note ; Solid line indicated observed value (i)
and broken one estimated (pi).
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Fig. 9 Change of expected seed yield ratio brought
by the difference in beginning of flowering
between parental populations.

Note; Lower line indicated the expected seed yield
ratio which was assumed that fertilization

" was completely realized when the pollinating
ratio lay above 0.5 in population. Upper line
indicated the expected seed yield ratio which
was assumed that fertilization was realized
during all flowering period.
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discussed in present paper..

HTEDHEZHZ LNTES,

M EORE, B—BHOXET BTEBOMIEH
B1~5BERIT— 1~7 HORANT, EHEROHN
TERR LD SRVHAR, BVRERIIETED, LL
e, By —mLTw5, IUARITRMRE T
3, B eI A BTHER) oBtl R
TOBRTERE fi = 8.5) 20K (EMBEH) ORIE
HWIvd2~3FRVWEEE, RAXORBEE B LH
B, EBRNTWBD, FREBOERIY, chidbizE—
HLTW5, .

B CIIEANERY IR R, Ok
B2, —FERFACTEY, HELTAZ LXTER
W, BRTERMBESED BASH R, £EEFEIENCET
HEETHHEL, Wihd, HREREEOLOTH
HhoTHDH, DHBEET, HELELEBIBRITEREY
@57, HEREMOREYHET, £HHOEN
BRIz L O bhTWAZ ENFHRELD, ZDOHERD
WTREKE THEARTRI> DT, T2 TSR,

NV EEOHEMAMRIE(CSTHEBERO
4327

1. HE&IUFE

1) #RALRE%ES
KETIR=2oDHT =Y ~DEMYEE L, £
D—2t%, BATEIAMAGE D B B4 NE I s EETH
B, ZDicd, Ak 9 Bk X U3 AN CHTERICE
THEMO Lh ThT, BIEREGEIEICRE-> Tw
SHEE (EBERE), SR> T 5 %M (LEK
M), ERESsHE+5EE (NEER) »HEL, Fe
10 RT3 6 EMEXE L LT,
WE—oORMEMT, BATEREGED B SN
BThdrLEEIFERCETLORET S AR
THEETHB, chicit 4 BEITRTT54E8 (4N
#£H) HOISEMEYETHER (USN£LRH) 2T, 124
HrxMEEL, BiOoxgL L,
ots, EREFCIRAT Y vafiK,
7V vRRROMSH B L,
2) B OB R
TFTIRTHERR ke, ni wowTidiEst
HE (%) TRUKlw, Zni =1 Lipot, B
sl £ ORIGEE, Table 3 Wi L% AL

Lﬂ%ﬁauﬁ

+fim)/3ny
+rim)/3n;

= (fing+fong+---
(ring+rang_y+--

=
|

A
il



Flowering-(fi) and Losing Ratio ([i)

Pollinating Ratio { $i)

EERyMRRBRRE 425

10.0

o
o

6.0f

4.0

2.0

i a

2.0F /"*f\\ E-type population
4
4 AY
/s N N-type population
AY
1.0 )y \\\ ------- L-type population
II \
e ‘\\ O Day 50% flowering
AP g A . N e
1 3 5 7 9 11 13 15 17 19 21 23

Days from beginning of flowering (i)

Fig. 11 Change of flowering-, losing and pollinating ratio in three assumed populations
which all plants reached first flowering in 9 days.
Note: *50 % flowering meant 50 percent of plants in population reached first flowering.

Days from beginning of flowering (i)
Population T3 5 7 9 1] 13 15
Flowering Ratio

E-population _.___m——@——

N-population

L-population

Losing Ratio
E-population

N-population

L.-population

Pollinating Ratio
E-population ~B@—-D-O@—
N-population —BS@-OO-@——
L.-population ————W"@—

Fig. 12 Relation between the date of 50%
flowering and those reached definite
values of ratio in 3 different popula-
tions completely realized flowering
in 9 days -

Note ; @ indicated day 50% flowering.
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Fig. 13 Change of flowering-, losing- and pollinating ratio in three assumed populations
which all plants reached first flowering. in 13 days.

Note ;

12HBXUL13HBTH -1,
FHAEREL6 HEA BEEX LD, D ehilny
7EA FHigcn - OEm LA, EREACII9IHER
1.0%, 135 B4.0%, 158 Bic5.0%, 19H Hic9. 0%
Ththbkiboi, NEEMTRI0HAKLO%, 15
HE®Z4.0 &, 16HHI5. 0%, 20HHII. 0% t¥h-
oo LEEHCHARCI2HARL R, 17HHIK4. 0%
1BHE®RLOY, 22HARI. 0% Lo,
BRSTTRETEIS RO BATER H B B2 THAR &35 (LR thig
TR - THE L, BERERATI3 AE2»H8BAET
D6 B, NBE#RTIZ4AEA5I10HBEFTO7 O/

marks in figure were same as in Fig. 11.

LBEFTIt6 HAAPHI2BB ¥ T 7 HET, Th¥
h, 0.5% LEbotz,

FHEAC BT AEATEE7.0, 8.0, 9.0, 10.0FEH,
FRERHEIEIER0.5, 10K X U°2.0FEH, SBEE
RO 5 L koM &, ZEROMIEHE ORGY ¥ L
»T, Fig. 12 WiRlLk, Thicks k, BEHE»OH
BEEEECTORIE—ELTsb, BIEREGE
DA AERCTBHEABTD, BEALERZRDR
Mot Tinbb, BTEMA SHTERK.0BFELE T
OBEFTAERE S 5 A, BETRETEERO0. 5 BEH
FTIX4~5 AR, FRETTEERE 0.5 Bl BibaTERID

Table 5. Days required to reach the demands from 50 % flowering in twelve N type
populations differed in days to realize the first flowering in all plants.
Days from 50 % flowering
Demands Populations to realize the first flowering in all plants in following days.
4 5 6 7 8 9 10 11 12 13 14 15
fi = 9.0 5 4 5 5 5 5 5 5 5 6 5
i = 10 6 5 6 5 6 5 6 5 6 6 5
pi = 0.5 0 0 0 0 0 -1 0 -1 0 - 0 -1
Days pi = 0.5 6 5 6 6 6 7 6 7 6 7 7

Note ; 50 % flowering meant that 50 percent of plants in population reached first flowering.
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Fig. 14 Number of days from 50% flowering
to the definite values of ratioes in three
different populations completely realized

flowering in 13 days.

Note ; @ indicated day 50% flowering.
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Table.6 Change of expected seed yield ratio brought by the difference in days to 50 %
- flowering between parental populations.

Difference in days

All plants reached first flowering in

to 50 % flowering 9 days 13 days
between parents E N L E N L

—6 . 0.58 0.73 0.97 1.65 0.99 1.67
-5 1.55 1.77 2.03 2.98 2.03 2.82
-4 3.11 3.36 3.62 4.60 3.53 4,32
-3 5.10 5.33 5.56 6.27 5.31 5.98
-2 7.05 7.27 7.47 7.69 7.07 7.56
-1 8.51 8.76 8.96 8.70 8.46 8.79
0 9.36 9.60 9.78 9.33 9.35 9.51

1 9.77 9.92 9.99 9.69 9.79 9.81

2 9.93 9.99 9.97 9.86 9.93 9.86
3 9.87 9.96 9.90 9.89 9.90 9.74

4 9.53 9.82 9.74 9.79 9.73 9.51

5 9.02 9.49 9.42 9.52 9.39 9.15
6 8.45 8.96 8.90 9.09 8.92 8.64

7 7.90 8.36 8.25 8.59 8.36 8.05

8 7.36 7.78 7.63 8.07 7.78 7.44

9 6.75 7.22 7.07 7.50 7.19 6.79
10 5.99 6.60 6.45 6.87 6.54 6.10
11 5.12 5.85 5.69 6.15 5.78 5.30
12 4.17 4.96 4.79 5.39 4.91 4.41
13 3.08 3.96 3.76 4.38 3.93 3.45
14 1.95 2.87 2.73 3.39 2.90 2.49
15 1.04 1.82 1.71 2.39 1.90 1.60
16 0.46 0.96 0.82 1.51 1.06 0.85

Notes; 1) Crosses were assumed to be conducted between same type populations.
2) Difference in days to 50 % flowering between parents presented in (Pollen parent-Seed parent).
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Table 7 Change of expected seed yield ratio brought by the different pollen parent
populations in the crosses used 13-N-population as seed parent.

Difference in days

Pollinating populations

to 50 % flowering

All plants flowered in 9 days

All plants flowered in 13 days

between parents

E N L E N L

-5 2.03 2.03 2.03 3.53 2.03 2.03
-4 3.53 3.53 3.53 5.31 3.53 3.583
-3 5.31 5.31 5.31 7.07 5.31 5.31
=2 7.07 7.07 7.07 8.46 7.07 7.07
-1 8.46 8.46 8.46 9.35 8.46 8.46
0 9.35 9.35 9.35 9.79 9.35 9.35

1 9.77 9.79 9.79 9.95 9.79 9.79

2 9.86 9.93 9.93 9.97 9.93 9.93

3 9.72 9.90 9.90 9.91 9.90 9.90

4 9.39 9.73 9.73 9.73 9.73 9.73

5 8.92 9.39 9.39 9.39 9.39 9.39

6 8.36 8.92 8.92 8.92 8.92 8.92

7 7.78 8.36 8.36 8.36 8.36 8.36

8 7.19 7.78 7.78 7.78 7.78 7.78

9 6.54 7.19 7.19 7.19 7.19 7.19
10 5.78 6.54 6.54 6.54 6.54 6.54

Note ; Difference in days to 50 % flowering between parents were presented in (Pollen parent-Seed

parent).
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Fig. 15 Effect of elongation of pollinating duration
in earlier half period on the expected seed
yield ratio in 13-N-population.

Note : Broken line indicated the standard change
of expected seed yield ratio, assuming that
pollination continued for 7 days.

Solid lines indicated the changes of expe-
cted seed yield ratio when 1. 2, 3, and 4
more days were added to pollinate in earlier
half period of pollination.
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Fig. 16 Effect of elongation of pollinating dura-

Note ;
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Expected Seed Yield Ratio
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tion in later half period on the expected
seed yield ratio in 13-N- population
Broken lines indicated the same as in fig.
15. Solid lines indicated the changes of
expected seed yield ratio when 1, 2, 3 and
4 more days were added to pollinate in later
half period of pollination.
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Fig. 17 Effect of elongation of pollinating dura-

Note ;

tion in earlier and later periods on the
expected seed yield ratio in 13-N-popula-
tion.

Broken line indicated the same as in.
fig. 15. Solid lines in indicated the changes
of expected seed yield ratio when i and 2
more days wered to pollinate in both
periods of pollination.
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Desirable Timing of Pollen Supplies in Hybrid Seed Production of Sorghum

Kuniaki MoGam1, Yoshiaki Dol, Yutaka FURUDOI and Takao TSUCHIYA

Summary

Investigating on the process of flowering, receptivity and pollinating ability of malesterile and restorer
variety, the authors estimated the desirable timing of pollen supplies to get satisfied seed yield in hybrid

seed production of sorghum.

It was concluded that desirable timing of pollen supplies was prepared when the panicle of seed parent
began flowering 1 to 6 days earlier than that of pollen parent in the inter-plant hybridization. In the
inter-population hybridization, it was desirably prepared that 50 percent of plant in seed parent population

reached first flowering O to 5 days earlier than in pollen parent population.



